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Energy Balance Framework

Net TOA flux

AR - AF

AR= AF + AAT

Forcing
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Response

AR: CERES EBAF ed4.1
AF: IPCC ARS forcing
ATs: ERAS reanalysis

Time:
2000/03 —2017/10



Compare CERES observations and CMIP6

to build confidence in the estimations from climate models

26 CMIP6 piControl runs
For each model (~500 years):
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Compare CERES observations and CMIPG6

to build confidence in the estimations from climate models

26 CMIP6 piControl runs

For each model (~500 years): " Unforced variability
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1. Models could reproduce A inferred from CERES (A1qta: 52% of segments fall in observation)
2. Climate models have large range
3. The magnitudes of structural difference and unforced variability are comparable in total feedback
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1. Models could reproduce A inferred from CERES (A1qta: 52% of segments fall in observation)

2. Climate models have large range

3. The magnitudes of structural difference and unforced variability are comparable in total feedback
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Energy Balance Framework

A framework:

AR = AF + AT

* Unforced variability has large influence on
the magnitude of 1
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Energy Balance Framework

A framework:

AR = AF + AAT

* Unforced variability has large influence on
the magnitude of 1
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AR - AF (W m™2)

Energy Balance Framework
A framework: 0 framework: Dessler et al. (2018)

AR = AF + AT AR = AF + 0ATxq,

Tropical (30°S-30°N)

* Unforced variability has large influence on
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1. CERES observations: the radiative
14 flux is better correlated with
V2 500hPa temperature (6)
(TIE 0 2. The impact of structural difference
= 1 * + IS similar
3. Unforced variability has less
9. influence in 6
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Quantify model performance

i = Planck, lapse rate,

2
RSS;\ — \/Zi(ki,obs o Ki,model) ARH, albedo, cloud
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Quantify model performance

i = Planck, lapse rate,
ARH, albedo, cloud

i(ki,obs IR Ki,model)z

RSS, = \/Z
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Quantify model performance

i = Planck, lapse rate,
ARH, albedo, cloud

i(ki,obs IR Ki,model)z

RSS, = \/Z
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Quantify model performance

i = Planck, lapse rate,
ARH, albedo, cloud

i(ki,obs IR Ki,model)z

RSS, = \[2
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Quantify model performance

i = Planck, lapse rate,
ARH, albedo, cloud

2
RSS, = \/Zi(ki,obs — ki,model)
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Conclusions

* No systematic disagreements between
the feedbacks in the model ensembles
and feedbacks inferred from observations

* The unforced variability has large
influence on the magnitude of feedback

6 framework yields more robust
comparison in model performance:

(1) Less affected by unforced variability
(2) Smaller uncertainty in the observations

-> Better way to test the models



